CA National 
Semiconductor 


TP53130 DTMF (TOUCH TONE®) Generator 


General Description Features 


The TP53130 is a low threshold voltage, ion-implanted, & 3V-15V operating voltage 


metal-gate CMOS integrated circuit that generates all On-chip 3.579545 MHz crystal-controlled oscillator 
dual tone multi-frequency (DTMF) pairs required in tone- Tone accuracy better than + 1% without tuning 
dialing systems. The 8 audio output frequencies are intert ith standard Zot teleoh ava 
generated from an on-chip 3.579545 MHz master oscil- ANSE TS ONAN AE NOISE Ue ee ef elles Ak: 

lator. No external components other than the crystal are Interface with single-contact low cost keypad 

required for the oscillator. The TP53130 can be powered Input signals can be in binary code 

directly from telephone lines over wide range loop condi- Multi-key lockout with/without single tone capability 
tions. The device can interface directly to an inexpensive On-chip high band and low band tone generators and 
single-contact calculator type keyboard or a standard mixer 

telephone 2-of-8 keypad (Figure 4). The TP53130 is also 
capable of accepting binary code inputs for micro- 
processor-controlied systems applications. 


High band pre-emphasis 

Low harmonic distortion 

Open emitter-follower low impedance output 

Separate receiver mute and transmitter mute switch 
outputs 

Powered directly from the telephone line 


Block Diagram 


KEY/BCD 
SELECT 
TONE DISABLE 


PROGRAMMABLE 
DIVIDER 

+23 +19 

Seal alt) 


O 
TONE 


GENERATOR OUT 


WAVEFORM i 
GENERATOR lt 


CONTROL 
LOGIC 


PROGRAMMABLE 
DIVIDER 
+80 +66 
+73 +59 


XMT SW 
MUTE CONTROL 


FIGURE 1 
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TOUCH TONE” is a registered trademark of Bell Telephone 
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Absolute Maximum Ratings 
Voltage at Any Pin Except XMT SW and MUTE Vgg - 0.3V to Vpp + 0.3V 


Voltage at XMT SW and MUTE Pins 


Operating Temperature Range 
Storage Temperature Range 
Vpo-Vss 


Lead Temperature (Soldering, 10 seconds) 


Vg — 0.3V to 15V 
— 40°C to + 70°C 
— 65°C to + 150°C 
15V 

300°C 


Electrical Characteristics T, within operating temperature range, 3V<Vpp<8V, unless otherwise specified. 


Parameter 


Input Pull-Up Resistor 
Column and Row Inputs 
Key/BCD Select 
Mode Select 
Tone Disable 


Input Pull-Down Resistor 
Column and Row Inputs 


Input Voltage Levels 
Logical “1” 
Logical “0” 
Operating Frequency 
Output Voltage Swing at Tone 
Output 
Low Band Alone 
High Band Alone 
Harmonic Distortion 
Tone Frequency Deviation 


Typical Application Output 
Level V, (See Figure 5) 
Low Band Tone 
High Band Tone 
THD 
Output Currents 
XMT SW/MUTE 


Idle Current 


Operating Current 


Key Down to Tone Outputting 
Time (Debounce) 


DC Output 


TRI-STATE” is a registered trademark of National Semiconductor Corp. 


Conditions 


R, > 1509 
R, > 1502 


R, > 1500 


20<1,<100 mA 


R, = 1502 
R, = 1502 
f<20 kHz 


Vop = 3V 
Vout = 2V 


Ry = oo, Vop = 8.0V 
(No Key Depressed) 


R, = &, Vpp =3.5V 


Tone Disable =0 


80% of Vop 
Vss 
3.579545 


TRI-STATE® 


Vop 
20% of Vop 


Units 


dBV 
dBV 
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TP53130 


Connection Diagram 


Dual-In-Line Package 
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FIGURE 2 


Functional Description 


A functional block diagram of the TP53130 is shown in 
Figure 1, and connection diagram is shown in Figure 2. 
The TP53130 can be operated in the Keyboard Interface 
Mode and can also be operated in the Binary Interface 
Mode depending on the logic level at the Key/BCD Seleot 
input. In either mode, the device will digitally synthesize 
the high and low band sine waves of DTMF signaling, 
when valid signals are applied to row and/or column in- 
puts. The sum of the two sine waves is then provided at the 
Tone output. 


Tone Disable: This input has an internal pull-up resistor. 
When this input is open or at logical high (Vpp), the XMT 
SW and MUTE outputs will deliver valid output signals in 


response to the proper input signals. When Tone Disable 


is at logical low (Vgc), the device will be in the inactive mode. 
Tone cutput will go to an open circuit state, XMT SW and 
MUTE outputs will sink current through on-chip N-channel 
devices and the crystal oscillator will be disabled. 


Key/Binary Select: When this input is open or at logical 
high(Vpp), the device willinterface akeyboard.(See Tablel.) 
When Key/Binary Select is low (Vgs), the device will accept 
binary inputs on the row signal input lines. (See Table II.) 


Oscillator: Tone generation and internal timing are de- 
pendent on the accurate operation of the crysta! oscil- 
lator. The oscillator inverter/amplifier and all necessary 
bias networks are included on-chip. The only external 
component is a 3.579545 MHz crystal. It should be con- 
nected to the device as shown in the typical application 
diagram (Figure 5). The oscillator is not running unless a 
valid input signal is applied to the device. The oscillator is 
also disabled when Tone Disable is tied to logic low (Vgs). 
This feature will prevent RF modulation on the telephone 
line. 


Single Tone Capability: This is a desirable feature for 
initial testing. With the device operating in the Keypad 
Interface Mode, operation of multiple keys in different 
rows and columns will not generate output tones. 
However, operation of two or more keys in the same row or 
column will generate the proper tone for that row or col- 


TOP VIEW 
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TONE OUTPUT 


MODE SELECT 


Order Number TP53130N 
Bo See NS Package N18A 


umn. During multiple key operation, the XMT SW and 
MUTE outputs will not change state more than once. With 
the device operating in the Binary Interface Mode, a 
logical low at the column 1 input will inhibit the high band 
tone output while a logical low at the column 2 input will 
inhibit the low band tone output. (See Table I.) Logical low 
inputs on both column inputs 1 and 2 will disable the 
device the same way as the Tone Disable input will when 
set to logical low. 


Mode Select: This input has an internal pull-up resistor. 
When open or at logical high, single tone outputs are 
allowed. When this input is at logical low, single tone out- 
puts are prohibited. XMT SW and MUTE outputs will stay 
high during a multiple key depression input. 


Tone Output: Dual-tone output frequencies are generated 
in response to valid input signals to the device. (See 
Table Ill.) Each frequency is synthesized with 32 steps of 
approximation for low harmonic distortion. The ampli- 
tudes of the low and high frequency tones are constant 
and independent of operating voltages. When tone out- 
puts are present, the Tone output will be the composite of 
the AC signal superimposed on a DC offset. The DC offset 
is approximately 1/2 Vpp. When no tones are present at the 
Tone output pin, the pin will be open circuit. 


XMT SW (Transmitter Switch) and MUTE Outputs: In the 
idle state (no key depressed, no signal interface inputs 
and Tone Disable at a logical low) both the XMT SW and 
MUTE outputs will sink current to Veg through on-chip 
transistors. In the active state, these outputs will source 
current from Vpp whenever valid output tones are 
generated. The MUTE output activates before the XMT SW 
output as shown in Figure 3. 


Signal inputs (Row and Column Inputs): These inputs do 
not have a fixed pull-up or pull-down internal resistor, ora 
fixed logical level. Logic levels at the inputs are deter- 
mined by internal states of the device. An input scan tech- 
nique is used so that the device can directly interface 
either 2-of-8 keypads with common switch arrangements 
or the single contact X-Y keypads. (See Figure 4.) 
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Functional Description (continued) 


Key/ Binary 
Select 


x< 


Ooo0o°0Jd = = =— — 


KEY INPUT | | 


MUTE OPEN 


. | | 
2m — me _— _-| aig 0.5 ms — 1.5 ms 


XMT SW 5 OPEN 


TONE OUTPUT OPEN VAVAVAVAVAVAVA OPEN 


FIGURE 3. Timing Diagram of MUTE and XMT SW in 
Relation to Key Input and Tone Output 


TABLE |. FUNCTIONAL TRUTH TABLE (WITH “MODE SELECT” OPEN) 


Tone Tone | Tone Output 
[a [oe [oe aah io 
a 
One Two or More 
Two or More One 
Two or More | Two or More 
Binary Open 
Binary c1=0 
Binary C2=0 
X C1 and C2=0 
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TABLE Il. FUNCTIONAL TRUTH TABLE FOR BINARY INTERFACE — 


Frequencies 
Generated 


Keyboard 
Inputs 


Binary Inputs 


ras Pea [mi [aa oe 


CTOWrHeHt COONAN SL WH = 
Seiki Agee ws okt OO oO Goro 
Out «2a COO a os OC OC =Ss]= CO ss © 
o-=wo-ro-sTao470+20+-0+0 — 


Qt sO OOO atte Oe 


XMT SW | MUTE 


fa) SY ON Ss (ay Ey EN EWS) 


fj an a) BER SS) 


OflLESdL 


or 
A Legs* | 


Functional Description (continued) 


INTERNAL CIRCUITRY 
TABLE Ill. OUTPUT FREQUENCIES 


Desired Freq. (Hz) Actual 
Frequency Percent 
bt (Hz) Deviation 


INTERNAL CIRCUITRY 


INTERNAL CIRCUITRY 


697 
770 
852 
941 


INTERNAL CIRCUITRY 


_ FIGURE 4b. Single Contact Key 


Typical Application 


HOOKSWITCH 


RINGER 


Note 1: All resistances are in ohms. 
Note 2: Test circuit used to measure signal levels and distortion 
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FIGURE 5 
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SAN/BAR CORPORATION 
Circuit Description 
Installation Series 


4200 LINE CARD 


1.0 GENERAL 

2.0 SPECIFICATION 

3.0 INSPECTION 

4.0 MOUNTING 

5.0 INSTALLER CONNECTIONS 
6.0 CIRCUIT DESCRIPTION 

7.0 TESTING 
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1.0 GENERAL 

1.1 This section provides circuit description, in- 
stallation and basic testing information for the 
SAN/BAR 4200 Line Card. 

1 2 The SAN/BAR 4200 Line Card (Fig. 1) isa 
simplified KTU line circuit designed for full 
compatibility with all types of key telephone 
systems working in conjunction with central 
office or EPBX/PABX equipment. In addition, 
the 4200 enables the caller to provide music on 
T and R to the party called when in the hold 
condition. Also, the 4200 can be optionally 
used with STC type interface connecting ar- 
rangements. 


The issue 7 SB4200 Line Card has been issued 
to add the option of withstanding 50MS/500MS 
open loop prior to dropping the call. This is 
important since ESS offices may under some 
circumstances open the loop in a test made for 
500MS. 


2.0 SPECIFICATIONS 
2.1 List of Applicable Drawings 


Equipment Drawing: ED-4200-000 (Fig. 5) 
(Issue 7) 
Schematic Drawing: SD-4200-000 (Fig. 4) 
(Issue 7) 
2.2 Electrical Characteristics 
a) Source voltage operates at 18V to 28V DC. 
b) Operating environment temperature from 
0°C to 50°C. Humidity to 90%. 
c) Current Consumption: there is no idle cur- 
rent consumption. Maximum current con- 
sumption is 60 MA. 


Section 4200A-000 
Issue 7, Feb. 1976 


Fig. 1. SB4200 Line Card 


Loop Current: 20MA (minimum) 

Ringing Voltage: Operates at 57V ringing 
signal; will not 

Response Time: Guaranteed 200msec of 
ringing signal will trigger the ring-in circuitry. 
Ringing Time Out: Two options are fur- 
nished either 5 to 9 or 12 to 20. (See 
schematic and option chart) 

False Ringing: Line induced AC voltages 
will not cause false ringing-in. 

Ringing Option: The unit includes an “STC 
signaling ringing” option by the use of “U” 
link and socket furnished. The unit is 
factory set for bridged ringing. (See sche- 
matic and option chart). 

Parallel dialing: A remote two wire teie- 
phone instrument dialing (on the central! 
office side) will not cause false ringing-in. 
Line Reversal: Unit operation is indepen- 
dent of line polarity. 

Busy Light: A light emitting diode is pro- 
vided to indicate a busy line condition. 
Music on Hold: A band pass filter ‘’H”’ 
pad is used to provide music on hold from 
either a low impedance source (4 to 16 
ohms) or a 70.7 VAC music distribution 
source. 


2.3 Physical Characteristics 


a) 


b) 
c) 


Dimensions: 3.5’’°W x 4.75"L x 1.3H 
Conforming to standard line card dimen- 
sions. 

Weight: 7 oz. approximately 

Key Location: Card must be keyed with 
slots between pin 5 and 6, and between 
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pin 12 and 13. 
o d) Pin spacing: 0.150 inches between centers 


INSPECTION 

3.1 Inspect the unit thoroughly, as soon as possible 
after delivery. If any part of the unit has been 
damaged in transit, report the extent of damage 
to the transportation company immediately. 
If the unit is to be stored for some time before 
installation, make an operational check at once. 
The purpose of this check is to make sure that 
the unit is in proper working order as received 
from the factory. If the check indicates satis- 
factory performance, the unit may be stored 
for future installation. If the system is to be 
installed at once, make an operational check 
after the installation is completed. 


4.0 MOUNTING 
SAN/BAR 4200 circuit card is the same phy- 
sical size and has the same tap key and lock 
capability as the standard WE 400 line card or 
the SAN/BAR 4000 line card and will mount 
in any standard key service panel such as the 
SB319A. For mounting techniques see the 
SAN/BAR equipment mounting shelf brochure. 


= 
TO mUSIC SOURCE 


Fig. 2 Installation information 


LINE CARD 
as 
CONNECTOR BLOCK 


Addition Wire 
(See Note 2) m3 
" MOES: RINGING 
j 1. Disconnect shelf wiring at the line card connegtor Pin 12 (T Station) and 


resoider to pin 14 of the line card connector. 


2. Establish anew wire from pin 12 of the Line Card connector to a spare 
pin on the feature block. 


3. Install “U" link per paragraph 5.4 


4. Crossconnect S.T.C. signaling teads to the KS-20721 Station Coupler 
(S.T.C.) pins 7 and 3 as shown above. 


Fig. 3 S.T.C. Signaling Ringing Installation 


TO. C.0. TO STATION 
FEATURE 


5.0 INSTALLER CONNECTIONS 
5.1 The installer should be cautioned to be sure 


that the music-on-hold music source has a 
volume control independent of the volume 
control for the P.A. microphone and music 
system. An ideal music-on-hold music source 
is the SB4201A FM receiver on a KTU size 
circuit and that easily installs into the Key 
Service Panel. (See separate CD-4201-000). ~ 


For a pre-wired 584 Type Key Service Panel 

pin 3 of each line card connector will be wired 
together and connected to talk battery ground; 

pin 18 of each line card connector wil! be wired 
together and connected to talk battery. (See Fig.2) 
To wire in music-on-hold the installer needs only 

to disconnect the talk battery connections, sleeve 
them, and connect the music source to any pair of 
pins 3 and 18. However, if aSB319A Key Service 
Panel is used no internal wiring changes are required 
because pins 3 & 18 of each card position appear as 
a strap option on the rear of the 319A (See separate 
CD-0319-000). 


Crosstalk may be encountered in some systems 
if wires carrying the music are tightly wrapped 
with other cabling in the system. It is, there- 
fore most important to run all music carrying 
wiring loosely and separate from other wiring 
in the Key Service Panel. 


Strap option J2 is provided to allow the use of 

a low impedance source in the ‘’B” position of 
J2 and a high impedance 70.7 VAC music source 
in the “A” position. 


5.2 The 4200 would ordinarily replace standard 


type line card. 


5.3 In areas of high thunderstorm activity, the 


following information is offered: 


Continued and extensive tests of line card 
failures due to ligtening damage indicates that 
the best protection is to have a separate earth 
ground (water pipe) for the KTU power supply 
and not to use an adjacent or easily available 
AC circuit ground for this purpose. 


5.4 S.T.C. Signaling Ringing 


Use the strap of socket J1 at RR for DC voltage 
ringing. Take the strap of socket J1 out (not 
use) for AC voltage ringing and see the wiring 
harness as shown in Fig. 3 for additional card 
cage wiring changes to accomodate S.T.C. 
signaling. 


5.5 Open Loop Time Constant 


J8 strap options provide the user with the op- 
tion of a fast or slow loop release. Normally a 
line card will drop the loop within 50MS for 
all but cases where the card is associated with 
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a ESS office. In this case, J8 should be strap- 
ped to maintain a connection through a 500MS 
open loop, which a ESS office will do when 
testing loops. 


6.0 CIRCUIT DESCRIPTION 


Please refer to Figure 4 for this description. 


6.1 Idle Condition 


All transistors are off, and all relays are released 
and in the position indicated in the schematic. 
No current is drawn in this mode. 


6.2 Incoming Call 


An incoming call will apply ringing voltage to 
T (C.0.) and R (C.O.) and this is rectified in 
the bridge CR 1 - CR 4 to operate K 3 relay 
through coil R. Contact K 3 closes and applies 
positive potential through R 32 to the base of 
Q3. Q3 applies negative potential to the base 
of Q1 through R5 and R8 and Q1 conducts to 
energize K1. Contacts K1-A through K1-F 
operate to afford the following functions: 


a) K1-F connects line card pin 5 and 6 (ST 
and LG) to start the interrupter. 

b) K1-E connects lamp flash (pin 7) to lamp 
(pin 8) and line button on teleset flashes. 

c) K1-D connects ring control voltage (pin 1) 
via pin 11 to bell/buzzer in teleset. 

d) K1-C prepares Q1 for switching to the non- 
conductive state. 

e) K1-B prepares for the hold condition in 
coincidence with the K1-A and K2-E con- 
tacts. 

f) K1-A assures complete isolation of the music 
system during the talk condition of the card. 


Transistor Q6 provides an additional relay 
contact to apply the timeout capacitor, C14, 
to maintain a hold condition for open loops 
of 50 or 500 milliseconds. Zener CR13 
assures that Q6 turns off before K1 drops 
out. 


6.3 Abandoned Call: 


If the incoming ringing ceases, due to the caller 
hanging up, resistor R3 or R4 determines the 
timeout charae of C3 and thé hold-over time 
before relay K1 releases. 


6.4 Call Answered 


When the line button has been depressed and 
the handset goes off-hook a ground is applied 

to pin 16. Transistor Q5 turns on after a short 
timeout determined by R25, R28 and C13. 
Transistor Q4 is pre-biased through the normally 
closed (N.C.) K2-A contact and R23 so that 04 
turns on as soon as Q5 supplies bias to the emit- 
ter of Q4. With Q4 and Q5 on, Q2 turns on and 
supplies a ground to the anodes of CR5 and 
CR6. In addition, the ground through R7 
operates Q3, the ground through CR5 operates 
the K2 relay, and the ground through CR6 
forces off Q8 which releases the K1 relay. Re- 


‘lay contacts K2-A through K2-F operate and 


afford the functions indicated below: 

a) K2-A applies an alternate ground to the K2 
relay to hold it if Q2 is released when the 
A lead is opened in the hold condition. 

b) K2-E connects R2 to ring line to prime for 
hold condition if and when K1-B and K1-A 
close later. K2-E contact removes short 
condition from K3 (L winding) and loop 
current energizes L winding. \wru of RD 
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c) K2-D removes the ring detect circuit. 

d) K2-F breaks ringing control voltage from 
the bell/buzzer circuit. 

e) K2-B breaks lamp flash. 

f) K2-C gives lamp steady state. 


The telephone circuit is now established and 
a telephone conversation effected. The line 
button lamp will be steadily illuminated until 
the subscriber goes off the line. 


6.5 Call Placed On Hold 


Depressing the red hold button removes the 
ground at pin 16. Q5 turns off, turning off Q2, 
which removes the ground at the anodes of 
CR5 and CR6. Relay K2 is held operated by 
contact K2-A and Q3. Transistor Q3 remains 
on because loop current through the K3-L 
winding keeps contact K3 closed, which main- 
tains Q3 through R32. With the ground re- 
moved from the anode of CR6, Q1 is turned 
on through R5 and R8, which operates K1 to 
apply R2 across the tip and ring. Any music 
impressed across R2 may now be heard by the 
distant party. With R2 bridged across the tip 
and reng, loop current will continue to flow 
through K3-L after the pickup key is released. 
The time constant formed by R24, R26, and 


‘C12 assure that a momentary grounding of pin 


16 while the hold button is released will not 
force the line card out-of hold. it also assures 
that a pulse will not be generated across the 
tip and ring (dial-one pulse) when retrieving 
the call from hold. Should the Central Office 
open the loop intermittenly, the line card will 
remain in hold for 10,50 or 500 milliseconds, 
depending on the strap option selected. The 
time constant is determined by C14, R31 and 
R32 or R30. 


6.6 Call Abondoned on Hold. 


In the event that the calling or distant party 
hangs up or otherwise abandons a call when 

the telephone circuit is in a hold condition, the 
flow of loop current ceases. The relay K3 is 
accordingly de-energized and the consequent 
opening of the contact K3 starts the timeout of 
C14, R31 and R32. At the end of the timeout, 
Q3 turns off and releases K2 and K1. 


6.7 Music on Hold Circuit 
R18, R19, C6, C7 and C8 form a low pass filter. 


R20, R21, R2, C10 and C11 form a high pass 
filter. Together they form a band pass filter 
with a pass band of from 300 to 3000 Hz. 
Diodes CR11 and CR12 provide amplitude 
limiting and R22 is used to provide additional 
attenuation when the music source s 70.7VAC 
rather than the usual 8 ohm source. 


7.0 TESTING 

7.1 If trouble is encountered with the operation of 
the 4200 line card, check that all installer con- 
nections and strappings have been properly 
made. Make certain that the 4200 unit is 
making good connection with the mounting 

assembly card connector, snap the 4200 out ° 

and in several times. 

7.2 \f the trouble persists use the procedure in 7.3 
to determine a bad line card or a bad system. 

7.3 Using a multimeter (Simpson 262 or equiv.) 
test the 4200 as follows: 

a) Connect the multimeter (set to the 60V DC 
scale) across pin 15 (GRD) and pin 17 
(-24V) of the card connector. The multi- 
meter should indicate + 24 t 4 VDC. 

b) Connect the multimeter (set to the 60V DC 
scale) across pin 16 (GRD) and pin 17 
(- 24V) of the card connector, in the 
answer mode. The multimeter should 
indicate + 24 t 4V DC. 

c) Connect the multimeter (set to the 15V AC 
scale) across pin 4 (+t 10V) and pin 6 (LG) 
of the card connector. The multimeter 
should indicate 10 + 2V AC. 

d) Take the 4200 off the card connector, set 
the multimeter to the R x 100 ohm scale 
and measure across pin 12T (STA) and pin 
13R (STA) of the 4200 line card. The 
multimeter should indicate infinity (QO). 

e) Measure the coil resistance of K1, K2 and 
K3 on the 4200 line card, (set the 
multimeter to the R x 100 ohm scale). The 
resistance of K1 K2 winding should measure 
750 ohms * 10%, R winding of K3 should 
measure 1600 ohms t 10% and L winding of 
K3 should measure 70 ohms ¢ 10% on the 
meter. 

f) Check the Music Source: 

Connect the multimeter (select the VAC 
scales: from 150V AC to 25V AC) across 
pin 3 (MOH) and pin 18 (MOH) of the card 
connector. The multimeter should kick at 
the 2.5V AC scale. 


7.4 Field repairs involving replacement of compon- 
ents within a module are not recommended. 
All San/Bar products are warranted for 2 
years from the date of purchase. Return to 
San/Bar Corporation, P.O. Box 2225/2405 
S. Shiloh Rd., Garland, Texas 75041 


For technical assistance call: 
Texas & Outside U.S.A. (214) 840-2710 
Outside Texas 1-800-527-4837 
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r K400TPL INTERFACE LINE CARD (B60049-1000) 


COPYRIGHT © 1979 by ITT TERRYPHONE CORPORATION 


1.00 GENERAL 


1.01 The K400TPL INTERFACE LINE CARD is a Key Telephone 
Unit (KTU) plug-in CO/PBX line circuit with interface circuitry. The 
K400TPL permits direct connection to be made to a telephone 
company (telco) line facility. The interface circuitry maintains 
longitudinal balance on a telephone line while providing direct 
current (DC) isolation. Each card has a light emitting diode (LED) 
as acard status indicator to facilitate servicing the Key Telephone 
System (KTS). 


1.02 The K400TPL Is equipped with three jumper block/plug 
arrangements to provide the following options: 

a. short time out (5-10 seconds), 

b. interrupted ringing, 

c. auxiliary common audible signal, and 

d. music-on-hold. 


NOTE: MUSIC-ON-HOLD REQUIRES ADDITIONAL EQUIPMENT. 
1.03 The short time out option reduces the time out of acard from 


25-35 seconds to 5-10 seconds when a calling party abandons a 
call prior to it being answered. 


4.04 The K400TPL does not contain any power failure transfer cir- 


uitry. However, the Power Failure Transfer Card (360052-0000) 
can be used in conjunction with a K400TPL Line Card to transfera 
CO line to an emergency line, or an emergency telephone, in the 
event of local power failure. The Power Failure Transfer Card is 
not automatically shipped with the Interface Line Card; it must be 
ordered separately. 


1.05 The K400TPL is registered with the FCC under the following 
number: 


AS293P-67342-VP-E 
Ringer Equivalence 0.4B 


The VP Classification gives the K400TPL Interface Line Card fully 
protected status. Any key service unit requiring 400-type line 
cards can be used behind. the K400TPL Line Card. Therefore, the 
K400TPL Interface Line Card rep/aces the K400TP and K400TP/TPL 
line cards because of its /ess restrictive classification. 


2.00 LIMITATIONS 


2.01 The K400TPL is interchangeable with the K400E line card 
except for the following features: 


a. The K400TPL line card does not provide a steady illuminated 
lamp on hold (X Option). 

b. The card remains on hold a held party abandons the call. 

c. Central Office (CO) ringing cannot be bridged across the 
station TIP/RING leads. 


d. If the A-lead is not grounded prior to bridging the CT/CR 
leads during troubleshooting, the Interface Line Card wil/ go 
on continuous hold. 


@:~ SPECIFICATIONS 


3.01 The TIP/RING bridged impedance allowance is approximately 
ten times the minimum allowance. 


3.02 The response time to a CO ringing signal is 100 to 200 milli- 
seconds to avoid false ringing. 


3.03 The normal time out of the card, when a calling party 
abandons a call before it is answered, is 25-35 seconds, or 5-10 
seconds with the short time out option. 


3.04 The K400TPL Line Card is environmentally tested to ensure 
reliability. Each unit shall be able to withstand ten repeated 
24-hour tests consisting of two high cycles of 4.5 hours @ 56°C 
and 95% relative humidity without condensation, and one low 
cycle for 4.0 hours @ — 10°C. Each cycle must return to a refer- 
ence temperature of + 18°C. 


4.00 ORDERING 


4.01 The card is ordered as follows: 


K400TPL INTERFACE LINE CARD 
Part Number 660049-1000 


4.02 The power failure transfer unit is ordered as follows: 


POWER FAILURE TRANSFER CARD 
Part Number B60052-0000 


5.00 INSTALLATION 


5.01 The K400TPL Interface Line Card is installed one card per CO 
line required. The unit plugs into mounting connectors provided in 
the Key Service Unit (KSU), with the printed circuit side to the 
installer’s left, (K1A2 KSU), or on the bottom (K36A and K76A KSU). 


5.02 It is important that the KTU is plugged Into the card holder 
firmly. Some KSU’s include a Retaining Bar to ensure that the 
KTU’s are held in position. Loosen and remove the Retaining Bar 
before installing the KTU’s; insert the card(s), then install the 
Retaining Bar and tighten the two attaching screws securely. 


5.03 The mounting connectors provide contact points for the 
inputs and outputs of the K400TPL. Some pin functions are 
common by a bare wire strap across the back of the mounting 
connectors. 
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CAUTION: PIN 18 ON THE MOUNTING CONNECTOR MAY PROVIDE 

— 24V FILTERED (A BATTERY). THIS CONNECTION MUST BE RE- 

alg TO AVOID POSSIBLE CIRCUIT DAMAGE TO THE K400TPL 
ARD. 


5.04 To remove an unwanted strap connection, as with Pin 18 in 


earlier KSU’s, cut and remove the bare wire strap from the back of 
each mounting connector to be used. ONLY remove the bare wire 
strap and not the insulated conductor. 


§.05 Pin functions of each mounting connector are brought out to 
the back of the KSU cabinet via a wiring harness. Depending on 
the KSU, the wiring harness either terminates on punch down 
blocks, or in 25-pair male plugs. From the blocks or plugs, 
individual CO line functions must be brought out of the KSU 
cabinet and terminated on KSU Blocks, mounted on the Main 
Distribution Frame (MDF), in accordance with manufacturer’s 
instructions. 


5.06 From the KSU Blocks, station CO line functions are cross 
connected to other system connection blocks, and necessary 
functions taken back to the station equipment. It is also from 
these blocks that CO/PBX TIP and RING functions are brought out 
to the telco provided equipment. 


., 5.07 The telco will provide final network connection via a minia- 


‘ture 6-position jack, or a 50-position miniature ribbon jack. These 


mechanical arrangements are for single line and multiple line 


bridged TIP and RING electrical network connections respectively. 


5.08 The miniature 6-position jack must be ordered by the 
customer from the telco under the Universal Service Order Code 
(USOC) designation RJ11C (RJ11W for portable wall mounted 
equipment). Conductors 1, 2, 5, and 6 are reserved for te!co use; 
thus, conductors 3 and 4 are reserved for CO RING and CO TIP, 
respectively. The customer must provide a miniature 6-position 
plug, to complete the connection, with CO RING on position 3, 


(fr . 
and CO TIP on position 4. The cable attached to the plug shail 


terminate inside the KSU cabinet as a direct connection, and shall 
not be in excess of 25 linear feet. 


NOTE: THE 25 LINEAR FEET REQUIREMENT SHALL INCLUDE THE 
CABLE COMING FROM THE KSU CABINET TO THE KSU BLOCKS; 
THUS, THE LENGTH OF THE CABLE FOR THE CUSTOMER PROVIDED 
MINIATURE 6-POSITION PLUG MUST BE ADJUSTED ACCORDINGLY. 


§.09 The 50-position miniature ribbon jack must be ordered by the 
customer from the teico under the Universal Service Order Code 
(USOC) designation RJ21X. At the time the jack is ordered, the 
customer must specify the sequence in which the CO lines are to 
be connected to the jack. The telco will consecutively wire these 
lines to the jack as shown beiow without skipping any positions. 


1 
{ 
1 
1 
i 
' 
/ 
| 
hi 
1 
! 

B 


5.10 The customer must provide a 50-position ribbon plug, _ ) 
complete the connection, with CO TIP and CO RING for each ii. % 

in the same sequence. The cable attached to the ribbon plug shall 
terminate inside the KSU cabinet as a direct connection, and shall 
not be in excess of 25 linear feet (see note above). 


JUMPER BLOCK ARRANGEMENT 


Long Time Out 


Standard ‘‘HOLD” 
(No Music) 


Music-On-Hold (M) 


Auxiliary Common 
Audible Signal 
Control (V) 


NOTES: 


Board Assembly as Indicated. 


2. For MUSIC-ON-HOLD option, wire a K403A output between Tab - 


12 (CT) and Tab 18 (MOH). 


COMMENTS 


Short Time Out (Z) ee Factory Standard 


1. For Steady Ringing Option, Solder a Jumper Wire on the PC 


JUMPER WIRE FOR STEADY RINGING OPTION 
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6.00 CIRCUIT DESCRIPTION 


6.01 AC ringing voitage from the Central Office (CO) is applied to 
the CO TIP/RING (Tabs 14 and 9). Current flows via contact K3-4, 
C6, R4, and the LED portion of photo coupler IC-1 during negative 
cycles of the applied AC ringing voltage. During the positive 
cycles of ring voltage, current flows via contact K3-4, C6, R4, and 
D1, protecting the LED against reverse voltages. During the half 
cycles of ringing when current flows through the LED portion of 
IC-1, the phototransistor section is activated and applies 
— 24V DC to RING/HOLD circuit. The RING/HOLD circuit activates 
Relay K2. Contact K2-2 then connects the ringing voltages or 
Isignals to the RINGER LEAD (Tab 1). Voltage from GND (Tab 11) 
may be selected by jumper block/plug JB1. If steady ringing is 
required, then solder a jumper wire as shown in the diagram to 
route the ring battery at Tab 10 to K2-2. Contact K2-1 connects the 
LAMP FLASH VOLTAGE (Tab 7) to the LAMP LEAD (Tab 8) via 
inactive contact K3-1. Contact K2-4 connects LG (Tab 6) to the 
interrupter motor start [ST] (Tab 5), thus starting the key system 
interrupter. 


6.02 The called party answers the telephone by taking the 
handset off-hook, either before or after depressing the line button 
associated with the incoming cail. With the telephone off-hook 
and the button depressed, a sequence of two events occurs. 


6.03 First, GND is connected to the A-lead (Tab 16) via the A-lead 
contact in the line button of the telephone. The presence of 
GROUND (Tab 16) activates Relay K3. The RING/ HOLD circuit now 
deactivates K2. Ringing signals, or voltages, are removed from 
Tab 1 via the contacts K2-2 and K3-3. LAMP BATTERY (Tab 4) is 
connected to the LAMP LEAD (Tab 8); and LAMP FLASH (Tab 7) is 
removed via contacts K3-2 and K2-1. Contact K3-4 removes the CO 
TIP/RING connection (Tabs 14 and 9) from the ring detector circuit 
and connects them to de-energized contact K1-2. Contact K2-4 
opens, thus stopping the interrupter motor. 


6.04 The second event is the connection of station TIP and RING 
(Tabs 12 and 13) to the subset. Current flows from GROUND 
through windings 5-7 of T1, the off-hook subset, windings 6-8 of 
T1i, the coil of relay K1, and R2 to —24V DC. K1 now activates. 
Contact K1-2 completes the CO TIP/RING path to the isolation 
transformer T1 circuit. CO current now flows from CO TIP (Tab 14), 
through contact K3-4, contact K1-2, R1, and transformer windings 
1-2 via bridge rectifier BR1 to CO RING (Tab 9). This DC current 


signals are coupled via T1 between the CO line and the called 
party. 


@:: trips CO ringing. C2 provides an AC bypass around R11. Voice 


6.05 When the subset hold button is depressed, the A-lead 
contact (wired to Tab 16) is broken before the TIP and RING 


- 13 
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-24V 
deve | -24V - 24v 
. 07 17 
—>> 
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ak 15 
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contacts. When the GROUND is removed from Tab 16, K2 oper- 
ates. R3 is connected across T(STA) and R(STA) via contacts K3-5 
and K2-3 to provide a current path to keep relay K1 operated when 
the subset TIP and RING connection is broken. K1 maintains the 
CO TIP/RING connection via contact K1-2. Contact K2-1 removes 
the LAMP LEAD (Tab 8) from the LAMP BATTERY INPUT (Tab 4), 
and substitutes the LAMP WINK SIGNAL (Tab 2) via energized 
contact K3-1. 


6.06 When the subset line button is depressed to go off hold, 
relay K2 is deactivated. Contact K2-1 removes LAMP WINK (Tab 2) 
and re-establishes LAMP BATTERY (Tab 4) to the LAMP LEAD (Tab 
8). The K2-3 contact removes resistor R3 from the station TIP/RING 
circuit. Since the TIP/RING line button contacts have closed, the 
current path that keeps relay K1 operating remains unbroken. 


6.07 When a line button is depressed to initiate a call, the A-lead 
is grounded operating relay K3 via Tab 16. Contact K3-2 connects 
LAMP BATTERY (Tab 4) to the LAMP LEAD (Tab 8) for a steady 
visual signal on all associated subsets. Contact K3-4 provides one 
of the connections necessary to draw central office current via CO 
TIP/RING (Tabs 14 and 9). When the subset line button connects 
station TIP and RING (Tabs 12 and 13) to the subset, relay K1 
operates via R2 and the windings of T1. Contact K1-2 completes 
the CO DC circuit through T1 winding 1-2 and R1 via the CO 
TIP/RING (Tabs 14 and 9). Dial tone is now sent from the CO. 


6.08 During dialing, the subset TIP/RING circuit is pulsed off/on 
by the action of diai contacts. Relay K1 follows this off/on pulsing 
and repeats this action to the CO via contact Ki-2. R6 and C5 
suppress noise and arcing during the pulsing of contact K1-2. 


NOTE: IF THE SUBSET !S EQUIPPED WITH A TONE DIAL PAD, THE 
GENERATED TONES ARE COUPLED VIA T1 TO THE CO DECODING 
CIRCUITS. 


6.09 MUSIC-ON-HOLD (MOH) is provided by connecting a music 
source between Tabs 12 and 18. The music signal can be con- 
nected to R3 via the jumper block/plug JB2. When the circuit is 
placed on hold, contacts K2-3 and K3-5 connect the music signal 
to T1 which couples the signal to the telephone line. 


6.10 An LED is provided to give visual status indication to service/ 
repair personnel. D10 protects the LED during negative half cycles 
of the incoming 10V AC lamp signals, and R13 limits the LED 
current. 


6.11 D3 and D7 suppress inductive voltages when relays K3 and 
K2 are de-energized. 


6.12 Bridge rectifier BR1 polarizes CO line current. 


$e? A*v ey} 
# ¥ 
a 
i 
’ 
* P + 
é 
r 
.* 
‘ 
oy 
ea | 
hh PA 
m 
' 
wy it 


bap £m 


™ _- id 4 
P t uy 1 
Nf Ga er | - ee a “ 
j Thad! - 7 
wn A me , a 
: nvin ® * 1 \ . 
“ \ é ' 
it | e Pail 
ae | : { ' Bs 
: — é iY das, oe 
id wir Co? ae 
” S 
P . a 


i j eee eh 
in * 
, Dy es 
ve - a ‘ec 
a 
) % . 
ae ve i 7 oy? 
| ? ie 
= ery 
<j . 2 
- by 
s 4 4 y > 3) rT 
‘ yy i jot 
eit a : } iy CUT 
. 3 4 aT 3 ? As % 5 
ah. gaz 1 i) 1 oF \ oa 
t Mig , “f Te: ae we 
ee iy 4 & ) ‘ 
> ) - 1 Fe RFP 
mS of | r 
rs 2 \ t r ' { “tc 
ny . Ty 
, ‘ } a 
Y re 1 ; ' . : 
Bad AMSy reese ie Art .% i 
a te } r iy ve? 
ff sf ly LX) @ =m Swit 4 26) Brot 
Mm oar , & Be oon oy 
5 tf 10057 Hs ee eee Sue SRT ATOR 
$ / “i aaa re 270 4t) 
= WOM 
t i nig ; ry Che CAMA CO" 
; wit ae wte SY e@23 seywiod ohio 
W + ORNs Ot FV EA OF Belden 
iy 3 atogleas foe DeORu) 
nrg aif miqweo moldw Pt a? 
Ane rt Voge jterte eepsiy Owig of teatdwety a) OF AA ote 
“we gor f ROS OM Hato, OFT mA? we slew 
etry ifn sh arti erty bia) 


ve der QA SOY gel 


” 4 
gd 


Peys Sv gy devil sarnae ue died eo ra 
ak ale dl 


Abii wo 


Syere! cx 


dere lit 


Ban 
oo “bh 


ss 


LS 
Pee Seteeee ad iF 


_ a ee 
wy 4 
4 - -er~ 
; 
7 
_, » —. 


ot Deplieygn. th MOP AGS wei ex aud 
1A Rang We aw” Wn (AP hAe4 
Byer Oa Eiger, He 


oc i Hy iG ex) wrele one 
wt aieeadl mh A ‘ tore 
ig? wt) 4 Leo wy D 
ia 9 swpit } ‘ 
> i wel + vw 
tties sexlo GIGHENM atl Yeolw 
. 4 


wg ae aii; ne oi 


) pan ole ity 9 ¢ 
, Wu Bit rel 
i 4 CA conde 
it) Ge P| \ 4 
st) d i iy s 
my 1 ¥en Gy S26 & 
“rake “ «or 
bel BP ER 
’ 4% 
- Ai ‘é 
’ ; Sy date heel.A s “ne 
) ty alt atgeresiat ¥ 
we 1 <4 WOE ent pee? ore 
ino)’ bevoee oe .argiov ae 
246 @ YRSTI Aa Ants ; ' 
ALi’ Gat? MBASO WMG Bex 2 Ss 
OD atl certian b-E4 tas Mod |] bye 


Wis | 
Age rogin 


lrgind ond at! 


mer (a +e) @04 
my St " 


1 eet 4 i ) 


Ou! MIGEAMTM He 


oifl ore? noite io elieenry ere 4.8 
wi; ALD TiN ewot? toad iviin eo iT, 
he &8. donlbriie Jeralee. ix Re a) .°T 

\poveviing Won Te 0 Gah wi SA. kee x 
i, pogeien! ent oF Man 5 MIPPAET OOD cre ot 
| (E09 GHG. nord deott won types Pe 
__ agbibalw vormoleqy bre 6 214 tera 


aes 5 et aan On ax 
BY PF Dre mh Seat CALC pm) 


fee 
, 


a 
7 


aA 


any Tal 
>) 


AN a 


+ 


¥K400TPL 


ISSUE 2, 8010 


PAGE6 


Printed in USA 


LINE FUNCTION 


TYPICAL ITT KSU BLOCK ARRANGEMENTS 


COLOR CODE 


K501, KS501A 
Block C, Pos. 25 
26 


K512, K512A 


WHT-BLU 
BLU-WHT 
WHT-ORN 
ORN-WHT 
WHT-GRN 


GRN-WHT 
WHT-BRN 
BRN-WHT 
WHT-SLT 
SLT-WHT 


Block A, Pos. 1 


Block B, Pos. 


RED-BLU 
BLU-RED 
RED-ORN 
ORN-RED 
RED-GRN 


Block C, Pos. 


Block A, Pos. 


GRN-RED 
RED-BRN 
BRN-RED 
RED-SLT 
SLT-RED 


Block B, Pos. 


BLK-BLU 
BLU-BLK 
BLK-ORN 
ORN-BLK 
BLK-GRN 


Block C, Pos. 


Block A, Pos. 


GRN-BLK 
BLK-BRN 
BRN-BLK 
BLK-SLT 
SLT-BLK 


Block B, Pos. 


YEL-BLU 
BLU-YEL 
YEL-ORN 
ORN-YEL 
YEL-GRN 


Block C, Pos. 


Block A, Pos. 


GRN-YEL 
YEL-BRN 
BRN-YEL 
YEL-SLT 
SLT-YEL 


Block B, Pos. 


VIO-BLU 
BLU-VIO 
VIO-ORN 
ORN-VIO 
VIO-GRN 


Block C, Pos. 33 


Block A, Pos. 25 


GRN-VIO 
VIO-BRN 
BRN-VIO 
VIO-SLT 
SLT-VIO 


Block B, Pos. 27 


TERMINAL OR PIN NUMBER 


26 


ned 


K76A 


PLUG P1-26 
PLUG P1-1 
PLUG P1-27 
PLUG P1-2 
PLUG P1-28 


PLUG P1-25 
PLUG P2-25 
PLUG P1-3 

PLUG P4-47 
PLUG P1-29 


PLUG P1-4 
PLUG P1-30 
PLUG P1-5 

PLUG P1-31 
PLUG P1-6 


PLUG P1-25 
PLUG P3-50 
PLUG P1-32 
PLUG P4-47 
PLUG P1-7 


\e7 


PLUG P1-35 


PLUG P1-25 
PLUG P3-25 
PLUG P1-10 
PLUG P4-47 
PLUG P1-36 


PLUG P1-11 
PLUG P1-37 
PLUG P1-12 
PLUG P1-38 
PLUG P1-13 


PLUG P1-25 
PLUG P4-27 
PLUG P1-39 
PLUG P4-47 
PLUG P1-14 


PLUG P1-40 
PLUG P1-15 
PLUG P1-41 
PLUG P1-16 
PLUG P1-42 


PLUG P1-25 
PLUG P4-28 
PLUG P1-17 
PLUG P4-47 
PLUG P1-43 
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